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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a stable 
bidirectional relay amplifier in which oscillation 
caused by sneak path is suppressed in the 
^ bidirectional communication using the same 
ySSSl ^ f requency. 

: j SOLUTION: An outgoing amplifier 3 is set to ON and 

an incoming amplifier 4 is set to OFF. When a base 
station 57 sends a signal through a control channel, 
the signal is distributed in an outgoing direction 
by a circulator 1, detected by a coupling circuit 
14 and given to a control circuit 9. The control circuit 9 extracts a frame 
synchronizing signal and a time slot signal or the like and recovers a synchronizing 
signal for time division simultaneous transmission reception and controls on/off of 
amplifier circuits 3, 4 via interface circuits 12, 13. On the other hand, when a signal 
from a mobile station 58 is received, the signal is distributed by a circulator 2 
and sent to the base station via an amplifier 4 and the circulator 1. 
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CLAIMS 


[Claim(s)] 

[Claim l]An opposite base station antenna which counters a base station of a time 
sharing duplex system, and an opposite mobile station antenna which counters a mobile 
station of a time sharing duplex system, A branch circuit for getting down with the 
uphill direction, and changing a direction, or branching, The going-up direction and 
an amplifying circuit for getting down and amplifying a signal of a radio frequency 
band of a direction, The going-up direction concerned or a detector circuit for 
getting down, and detecting or detecting a signal of a radio frequency band of a 
direction or its both directions, A bidirectional relay amplifier reproducing a 
synchronized signal from an output signal of the detector circuit concerned, and 
having the going-up direction and a control circuit for getting down and controlling 
a gain of an amplifier of a direction synchronizing with this. 

[Claim 2]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent, wherein at least one side of the antenna concerned gets down with the 
uphill direction, is individually provided in a direction and is connected to a 
detector circuit or an amplifying circuit. 

[Claim 3]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent to which it is characterized by the branch circuit concerned being 
constituted by a circulator, a hybrid circuit, an electronic switch, a directional 
coupler, or point and crossing. 

[Claim 4]The detector circuit concerned chooses a control channel from the base 
station concerned, and a frame alignment signal and digital signals, such as a slot 
number, are detected, A bidirectional relay amplifier given in the 1st clause of a 
range of claim for patent which the control circuit concerned reproduces a time 
sharing simultaneous transmiss ion-and-recept ion talk control signal, and is 
characterized by the going-up direction and getting down and performing gain control 
of an amplifier of a direction synchronizing with the signal concerned. 
[Claim 5]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent which has a means by which the detector circuit concerned gets down with 
the uphill direction, and detects the directivity of a direction, detects a time slot 
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signal from the mobile station concerned, and is characterized by the going-up 
direction and getting down and performing gain control of an amplifier of a direction 
with the time slot signal concerned. 

[Claim 6]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent, wherein some or all of the amplifying circuit concerned gets down with 
the uphill direction and are provided in common in a direction. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Appl ication] This invention relates to the bidirectional relay amplifier 
for carrying out relay amplification of the signal (a signal is called henceforth) 
of the radio frequency band emitted from the base station and mobile station of a 
time sharing duplex system. 
[0002] 

[Description of the Prior Art] Fig. 6 is the relay amplifier shown in JP, H6-2 16822, A 


Fig. 1, for example. The circulator which (1) and (2) get down with the uphill direction, 
and branches a direction in a figure, (3) and (4) an amplifying circuit, (5), and 
(6) an input level detection circuit, (7), and (8) An output level detector circuit, 
A control circuit and (10) (9) FDMA/TDD (Frequency Division Multiplexing / time 
sharing simultaneous transmission-and-reception talk), The contact button of base 
stations (57), such as TDMA/TDD (Time Division Multiplexing / time sharing 
simultaneous transmission-and-reception talk) or a CDMA (code division multiplex / 
time sharing simultaneous transmission-and-reception talk) system (a time sharing 
duplex system is called below) (coaxial connector etc.), As for the coaxial cable 
to which (59) connects a base station (57) and a contact button (10), and (11), the 
contact button of an opposite mobile station antenna (52) and (58) are mobile stations. 
First, a base station (57) is a send state and presupposes that a mobile station (58) 
is in a receive state. Although the signal from a base station (57) branches by a 
circulator (1) , it gets down and it is led to the amplifying circuit (3) of a direction, 
the gain of the amplifying circuit (4) of the uphill direction is decreased at the 
same time it increases the gain of an amplifying circuit (3), when it gets down and 
the input level detection circuit (5) of a direction detects said signal. Next, a 
mobile station (58) is a send state and presupposes that a base station (57) is in 
a receive state. It gets down, and the gain of the amplifying circuit (3) of a direction 
falls and a **** state is carried out. Although the signal from a mobile station (58) 
branches by a circulator (2) and it is led to the amplifying circuit (4) of the uphill 
direction, Unless the output level detector circuit (8) of the uphill direction 
detects a signal, the gain of the amplifying circuit (4) of the uphill direction is 
kept remaining as it is, but if the output level detector circuit (8) of the uphill 
direction detects a signal, the gain of the amplifying circuit (4) of the uphill 
direction will be decreased. From the value of an output level detector circuit (8), 
and the difference of an input level detection circuit (5), the degree which decreases 
the gain of an amplifying circuit (3) and (4) presumes the isolation of a circulator 
(2) adaptively, and opts for it. 
[0003] 

- 5 - 


[Problem(s) to be Solved by the Device]since the conventional bidirectional relay 
amplifier is constituted as mentioned above, a base station or a mobile station exists 
in a remote place — any — although — since the input signal from a base station 
or a mobile station is small when combined via an antenna, the device for ensuring 
detection or detection of an input signal is required. In this invention, it was made 
in order to improve the above problems. 

Therefore, detect the frame alignment signal from a base station or a mobile station, 
and digital signals, such as time slot and a simultaneous 

transmiss ion-and-recept ion talk control signal is reproduced, It gets down with the 
uphill direction by a control circuit, the gain of the amplifier of a direction is 
controlled, and it aims at providing the bidirectional relay amplifier of the stable 
operation without an oscillation. 

[004] 

[Means for solving problem]The bidirectional relay amplifier concerning this 
invention so that the oscillation by surroundings lump may be oppressed and 
bidirectional relay amplification can be performed stably, the going-up direction 
and even when it gets down and both the signals of a direction are the same frequency 
like the signal of a time sharing duplex system, It gets down with the uphill direction, 
and the gain of the amplifier of a direction is changed by turns and controlled. 
[0005] 

[Function] In this invention, a simultaneous transmission-and-reception talk control 
signal is reproduced from the signal which contains a frame alignment signal, a time 
slot signal, or its both from the signal of the radio frequency band from a base station 
or a mobile station, Relay amplification can be carried out by getting down with the 
uphill direction by a control circuit, and controlling the gain of the amplifier of 
a direction, without oscillating, the going-up direction and even when it gets down 
and the signal of a direction is the same frequency. 
[0006] 

[Working example] Hereafter, one embodiment of this invention is described about a 
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figure. The branch circuit by the circulator etc. which (1) and (2) get down with 
the uphill direction, and branch a direction in Fig. 1 , An amplifying circuit, (5) 
(5a) (5b), and (6) (3) and (4) An input level detection circuit, A control circuit, 
(10), and (11) (9) A contact button with an opposite base station antenna (51) and 
an opposite mobile station antenna (52), (53) and (50) The antenna cable and antenna 
of a base station (57), As for the interface circuit between a control circuit (9), 
an amplifying circuit (3), and (4), (21), (22), and (23), the contact button of a 
detector circuit (6) and (58) are mobile stations (12) and (13) the contact button 
of a detector circuit (5), (24), (25), and (26). 

[0007] In Fig. 1 , by a stationary state, it gets down and the amplifier (4) of the 
ON going-up direction is set as OFF for the amplifier (3) of a direction. First, from 
the base station (57) of a time sharing duplex system, if the signal of a radio 
frequency band is sent out from an antenna (50) on a control channel, This signal 
is received by the opposite base station antenna (51), and it gets down by the branch 
circuit (1) by a circulator etc. , branches in a direction, and is detected by the 
input detecting circuit (5), and a detect output is passed to a control circuit (9). 
A control circuit (9) takes out a frame alignment signal, a time slot signal, etc. 
from the detected signal, reproduces the synchronized signal for the time sharing 
simultaneous transmission-and-reception talk, and controls a gain or ON/OFF for the 
amplifying circuit (3) and (4) through an interface circuit (12) and (13). On the 
other hand, if the signal from the mobile station (58) of a time sharing duplex system 
is received via an opposite mobile station antenna (52) and an antenna terminal (11), 
it will branch in the uphill direction by the branch circuit (2) by a circulator etc. , 
and will be detected by the input detecting circuit (6). The detect output concerned 
is detected by the control circuit (9), amends or complements the above-mentioned 
synchronized signal, and controls an amplifying circuit (3) and the gain of (4), or 
ON/OFF through an interface circuit (12) and (13). That is [ although transmit 
frequency and received frequency are the same as a feature of a time sharing duplex 
system, / transmission and reception are not performed simultaneously ], it gets down 
with the uphill direction and a signal does not exist in a direction simultaneously. 
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Taking advantage of the feature of this time sharing duplex system, control an 
amplifying circuit (3) and the gain of (4) by the control circuit (9) of this invention 
adaptively, or ON/OFF of the power supply of an amplifying circuit (3) is controlled 
by it, There is a merit which can prevent the oscillation which gets down with the 
uphill direction and is generated by surroundings lump of a direction. 
[0008] Fig. 2 is a block diagram showing the embodiment of the detector circuit of 
the bidirectional relay amplifier of this invention. 

A level detection circuit (5a) comprises a filter (29) and a branch circuit (30), 
(5b) A low noise amplifier (31), a mixer (32), the oscillator from the First Bureau 
(33), It comprises the first intermediate frequency filter (34), the first 
intermediary frequency amplifier (35), a mixer (36), an oscillator from the Second 
Bureau (57), a second intermediate frequency filter (58), the second intermediary 
frequency ampl if ier (39), a decoder (40) , and a reception input level detector circuit 
(41). 

The oscillator from the First Bureau (33) usually comprises a synthesizer, and a 
channel is set up with the data from a terminal (23c). As for the signal which branched 
by the branch circuit (30), the radio frequency band signal from a base station (57) 
is changed into an intermediate frequency by the first mixer (32), It is chosen with 
the first intermediate frequency filter (34) and the second intermediate frequency 
filter (38), It is ampl if ied by the low noise ampl if ier (33), the first cycle amplifier 
(35), and the second intermediary frequency amplifier (30), It is changed into a 
digital signal by the decoder (40), and a reception input level is detected by the 
detector circuit (41), and is sent to a control circuit (9) by the terminal (23a) 
from a terminal (23b). 

[0009] Fig. 3 i s n figure showing the example of the synchronized signal of this 
invent ion. 

The signal (104) (105) (106) for getting down synchronizing with the control signal 
(101) (103) of a base station (57) or the time slot signal (102) from a mobile station 
(58), and turning on and off the power supply of the amplifier (3) of a direction 
and the going-up direction and (4) is reproduced. 
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[00 10] Fig, 4 is a block diagram showing other embodiments of this invention. 
An opposite base station antenna (51a) (51b) and an opposite mobile station antenna 
(52a) (52b) are formed, It becomes possible by keeping one' s distance and installing 
each antenna to take the large degree of margin of the going-up direction and an 
oscillation can get down, can enlarge the isolation of a direction and according to 
an amplifier (3) and combination of (4). 

[0011] Fig. 5 is a block diagram showing other embodiments of this invention. 

A detector circuit (16) is connected via combination and a buffer circuit (14), and 

(15). 

A detector circuit (16) has the going-up direction and a merit which gets down, can 
use now in common in a direction, and can attain economization by this example. 
[0012] Although it presupposed that it gets down from a detector circuit and connects 
with the input terminal of the amplifying circuit of a direction and the going-up 
direction in the above explanation, an effect with the same said of either is acquired, 
and the same effect is acquired even if it provides in the middle of the output terminal 
of an amplifying circuit. Although a branch circuit shall be based on a circulator, 
the same effect is acquired even if it uses an electronic switch, a high Brit circuit, 
or a directional coupler. Ihe same effect is acquired even if it constitutes a control 
circuit from DSP, a usual microcomputer, usual logical circuits, or these combinat ion. 
Although an example was shown also about the control procedure, various control 
procedures can be considered by the disregard level or a detection output. Although 
it got down from the amplifying circuit with the uphill direction and being 
individually provided in the direction, all can also be used in common in part. 
[0013] 

[Effect of the Invention] Since this invention is constituted as mentioned above, it 
can expand the service area of a base station indoors etc. by a simple method. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[ Fig. 1 ] It is a block diagram showing the embodiment of this invention. 

[ Fig. 2 ] It is a block diagram showing the embodiment of the detector circuit of the 

bidirectional relay amplifier of this invention. 

[Fig. 3] It is a figure showing the example of the synchronized signal of this 
invent ion. 

[ Fig. 4 ] It is a block diagram showing other embodiments of this invention. 
LLLg.-.....iJ It is a block diagram showing other embodiments of this invention. 
LOjL-...J?J It is a block diagram of the conventional bidirectional relay amplifier. 
[Explanations of letters or numerals] 
1 and 2 Circulator 

3 Get down and it is an amplifying circuit of a direction. 

4 The amplifying circuit of the uphill direction 
5, 5a, 5b, and 6 Detector circuit 

9 Control circuit 

10, 10a, and 10b Bidirectional relay amplifier input terminal 
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11, 11a, and lib Bidirectional relay amplifier output terminal 
12 and 13 Control circuit Interface Division 
14 and 15 Combination and buffer circuit 
16 Detector circuit 

21, 22, and 23 Contact button of a detector circuit (5) 
24, 25, and 26 Contact button of a detector circuit (6) 

29 Band pass filter 

30 Point and crossing 

31 Low noise amplifier 

32 and 36 Mixer 

33 and 37 From office 

34 and 38 Intermediate frequency filter 

35 and 39 Intermediary frequency amplifier 

40 Decoder 

41 Input level detection circuit 
50 Base station antenna 

51, 51a, and 51b Opposite base station antenna 

52, 52a, and 52b Opposite mobile station antenna 
53 Coaxial cable 

57 Base station 

58 Mobile station 

101, 102, and 103 Time slot of a radio frequency band signal 
104, 105, and 106 Control signal of an amplifying circuit 
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[Document to be Amended] Description 
[Item(s) to be Amended] Whole sentence 
[Method of Amendment] Change 
[Proposed Amendment] 
[Document Name] Descript ion 

[Title of the Invent ion] Bi direct ional relay amplifier 
[Claim(s)] 

[Claim 1]A bidirectional relay amplifier comprising: 

An opposite base station antenna which counters a base station of a time sharing duplex 
system. 

An opposite mobile station antenna which counters a mobile station of a time sharing 
duplex system. 

A branch circuit for getting down with the uphill direction, and changing a direction, 
or branching. 

The going-up direction and an amplifying circuit for getting down and amplifying a 
signal of a radio frequency band of a direction, A synchronized signal is reproduced 
from an output signal of the going-up direction concerned or a detector circuit for 
getting down, and detecting or detecting a signal of a radio frequency band of a 
direction or its both directions, and the detector circuit concerned, it synchronizes 
with this, and they are the going-up direction and a control circuit for getting down 
and controlling an amplifier of a direction. 

[Claim 2]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent, wherein at least one side of the antenna concerned gets down with the 
uphill direction, is individually provided in a direction and is connected to a 
detector circuit or an amplifying circuit. 

[Claim 3]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent to which it is characterized by the branch circuit concerned being 
constituted by a circulator, a hybrid circuit, an electronic switch, a directional 
coupler, or point and crossing. 
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[Claim 4]The detector circuit concerned chooses a control channel from the base 
station concerned, and a frame alignment signal and digital signals, such as a slot 
number, are detected, A bidirectional relay amplifier given in the 1st clause of a 
range of claim for patent which the control circuit concerned reproduces a time 
sharing simultaneous transmiss ion-and-recept ion talk control signal, and is 
characterized by the going-up direction and getting down and performing gain control 
of an amplifier of a direction synchronizing with the signal concerned. 
[Claim 5]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent which has a means by which the detector circuit concerned gets down with 
the uphill direction, and detects the directivity of a direction, detects a time slot 
signal from the mobile station concerned, and is characterized by the going-up 
direction and getting down and performing gain control of an amplifier of a direction 
with the time slot signal concerned. 

[Claim 6]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent, wherein some or all of the amplifying circuit concerned gets down with 
the uphill direction and are provided in common in a direction. 

[Claim 7]A bidirectional relay amplifier given in the 1st clause of Claims that is 
provided with the following and to which means concerned to detect, and a means to 
send out are characterized by the thing [ getting down and sharing some or all of 
an amplifier of a direction or the going-up direction ] concerned. 
A means to detect a digital signal from the base station concerned. 
A means to send out a digital signal to the base station concerned. 

[Claim 8]A bidirectional relay amplifier given in the 1st clause of a range of claim 
for patent, wherein a means to send out a digital signal to the base station concerned 
answers a signal from the base station concerned or sends out a digital signal in 
scheduled time. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Appl ication] This invention relates to the bidirectional relay amplifier 
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for carrying out relay amplification of the signal (a signal is called henceforth) 
of the radio frequency band emitted from the base station and mobile station of a 
time sharing duplex system. 
[0002] 

[Description of the Prior Artj Fig. 8 is the relay amplifier shown in JP, H6-2 16822, A 
Fig. 1, for example . The circulator which (1) and (2) get down with the uphill direction, 
and branches a direction in a figure, (3) and (4) an amplifying circuit, (5), and 
(6) an input level detection circuit, (7), and (8) An output level detector circuit, 
A control circuit and (10) (9) FDMA/TDD (Frequency Division Multiplexing / time 
sharing simultaneous transmission-and-reception talk), The contact button of base 
stations (57), such as TDMA/TDD (Time Division Multiplexing / time sharing 
simultaneous transmission-and-reception talk) or a CDMA (code division multiplex / 
time sharing simultaneous transmission-and-reception talk) system (a time sharing 
duplex system is called below) (coaxial connector etc.), As for the coaxial cable 
to which (53) connects a base station (57) and a contact button (10), and (11), the 
contact button of an opposite mobile station antenna (52) and (58) are mobile stations. 
First, a base station (57) is a send state and presupposes that a mobile station (58) 
is in a receive state. Although the signal from a base station (57) branches by a 
circulator (l), it gets down and it is led to the amplifying circuit (3) of a direction, 
the gain of the amplifying circuit (4) of the uphill direction is decreased at the 
same time it increases the gain of an amplifying circuit (3), when it gets down and 
the input level detection circuit (5) of a direction detects said signal. Next, a 
mobile station (58) is a send state and presupposes that a base station (57) is in 
a receive state. It gets down, and the gain of the amplifying circuit (3) of a direction 
falls and a **** state is carried out. Although the signal from a mobile station (58) 
branches by a circulator (2) and it is led to the amplifying circuit (4) of the uphill 
direction, Unless the output level detector circuit (8) of the uphill direction 
detects a signal, the gain of the amplifying circuit (4) of the uphill direction is 
kept remaining as it is, but if the output level detector circuit (8) of the uphill 
direction detects a signal, the gain of the amplifying circuit (4) of the uphill 
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direction will be decreased. From the value of an output level detector circuit (8), 
and the difference of an input level detection circuit (5) , the degree which decreases 
the gain of an amplifying circuit (3) and (4) presumes the isolation of a circulator 
(2) adaptively, and opts for it. 
[0003] 

[Problem(s) to be Solved by the Device]since the conventional bidirectional relay 
amplifier is constituted as mentioned above, a base station or a mobile station exists 
in a remote place — any — although — since the input signal from a base station 
or a mobile station is small when combined via an antenna, the device for ensuring 
detection or detection of an input signal is required. In this invention, it was made 
in order to improve the above problems. 

Therefore, detect the frame alignment signal and the digital signal which included 
the slot signal etc. absolutely from a base station or a mobile station, and a 
simultaneous transmission-and-reception talk control signal is reproduced, It gets 
down with the uphill direction by a control circuit, the gain of the amplifier of 
a direction is controlled, and it aims at providing the bidirectional relay amplifier 
of the stable operation without an oscillation. 

[0004] 

[Means for solving problem]The bidirectional relay amplifier concerning this 
invention so that the oscillation by surroundings lump may be oppressed and 
bidirectional relay amplification can be performed stably, the going-up direction 
and even when it gets down and both the signals of a direction are the same frequency 
like the signal of a time sharing duplex system, It gets down with the uphill direction, 
and the gain of the amplifier of a direction is changed by turns and controlled. 
[0005] 

[Function] In this invention, a simultaneous transmission-and-reception talk control 
signal is reproduced from the signal which contains a frame alignment signal, a time 
slot signal, or its both from the signal of the radio frequency band from a base station 
or a mobile station, Relay amplification can be carried out by getting down with the 
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uphill direction by a control circuit, and controlling the gain of the amplifier of 
a direction, without oscillating, the going-up direction and even when it gets down 
and the signal of a direction is the same frequency. 
[0006] 

[Working example]one embodiment of the following and this invention — a figure — 
**** — it explains. The branch circuit by the circulator etc. which (1) and (2) get 
down with the uphill direction, and branch a direction in Fig. 1, (3) and (4) an 
amplifying circuit and (14) the coupled circuit of an input level , and (9) A control 
circuit, (10) and (11) A contact button with an opposite base station antenna (51) 
and an opposite mobile station antenna (52), The antenna cable of a base station (57) 
and (50) (53) The antenna of a base station (57) , As for a digital signal detector 
circuit, (21), (22), and (23), (12) and (13) are [ the contact button of a detector 
circuit (16) and (58) ] mobile stations the contact button of a coupled circuit (14), 
and (24) the interface circuit between a control circuit (9), an amplifying circuit 
(3), and (4), and (16) . 

[0007] In Fig. 1 , by a stationary state, it gets down and the amplifier (4) of ON and 
the going-up direction is set as OFF for the amplifier (3) of a direction. First, 
from the base station (57) of a time sharing duplex system, if the signal of a radio 
frequency band is sent out from an antenna (50) on a control channel, This signal 
is received by the opposite base station antenna (51), and it gets down by the branch 
circuit (1) by a circulator etc. , branches in a direction, and is combined by the 
coupling circuit (14), a digital signal is detected by the detector circuit (16), 
and the detect output concerned is passed to a control circuit (9) . A control circuit 
(9) takes out a frame alignment signal, an absolute slot signal , etc. from the detected 
signal, reproduces the synchronized signal for the time sharing simultaneous 
transmiss ion-and-recept ion talk, and controls a gain or ON/OFF for the amplifying 
circuit (3) and (4) through an interface circuit (12) and (13). On the other hand, 
if the signal from the mobile station (58) of a time sharing duplex system is received 
via an opposite mobile station antenna (52) and an antenna terminal (11), It branches 
in the uphill direction by the branch circuit (2) by a circulator etc., and it is 
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amplified by an amplifier (4), it branches by the branch circuit (1) by a circulator 
etc. , and is sent out from an opposite base station antenna (51). That is [ although 
transmit frequency and received frequency are the same as a feature of a time sharing 
duplex system, / transmission and reception are not performed simultaneously ], it 
gets down with the uphill direction and a signal does not exist in a direction 
simultaneously. Taking advantage of the feature of this time sharing duplex system, 
control an amplifying circuit (3) and the gain of (4) by the control circuit (9) of 
this invention adaptively, or ON/OFF of an amplifying circuit (3) and the power supply 
of (4) is controlled by it, There is a merit which can prevent the oscillation which 
gets down with the uphill direction and is generated by surroundings lump of a 
direct ion. 

[0008] Fig. 2 is a block diagram showing the embodiment of the detector circuit of 
the bidirectional relay amplifier of this invention. 

A coupled circuit (5) comprises a filter (29) and a branch circuit (30), A digital 
signal detector circuit (16) A low noise amplifier (31), a mixer (32), It comprises 
an oscillator from an office (33), an intermediate frequency filter (34), an 
intermediary frequency amplifier (35) decoder (36) and its output terminal (24a), 
a reception input level detector circuit (37), and its output terminal (24b ) . 
The oscillator from an office (33) usually comprises a synthesizer, and a channel 
is set up with the data from a terminal (24c ) . The signal which branched by the branch 
circuit (30) is amplified by a low noise amplifier (33), The radio frequency band 
signal from a base station (57) is changed into an intermediate frequency by the mixer 
(32), It is chosen with an intermediate frequency filter (34), is amplified by an 
intermediary frequency amplifier (35), and is changed into a digital signal by the 
decoder (36) , and a reception input level is detected by the detector circuit (37), 
and is sent to a control circuit (9) by the terminal (24a) from a terminal (24b ) . 
[0009]Fig. 3 is a figure showing the example of the synchronized signal of this 
invent ion. 

The signal (104) (105) (106) for getting down synchronizing with the control signal 
(101) (103) of a base station (57) or the time slot signal (102) from a mobile station 
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(58), and turning on and off the power supply of the amplifier (3) of a direction 
and the going-up direction and (4) is reproduced. 

[0010] Pig. 4 is a block diagram showing other embodiments of this invention. 
An opposite base station antenna (51a) (51b) and an opposite mobile station antenna 
(52a) (52b) are formed, It becomes possible by keeping one' s distance and installing 
each antenna to take the large degree of margin of the going-up direction and an 
oscillation can get down, can enlarge the isolation of a direction and according to 
an amplifier (3) and combination of (4). 

[0011] Fig. 5 is a block diagram showing other embodiments of this invention. 
A detector circuit (16) is connected via a coupled circuit (14) and (15). 
It gets down with the uphill direction by this example, the digital signal of a 
direction can be detected, and there is a merit which a detector circuit (16) can 
use now in common the going-up direction and by getting down and changing in a 
direction, and can moreover attain economization. 

[0012] Fig. 6 is a block diagram showing other embodiments of this invention. 
Detection and the transmission circuit of a digital signal (39) are connected via 
a coupled circuit (14) and (15). 

Detection and the transmission circuit of this example (39) detect the digital signal 
from a base station (57), and also answers the supervisory signal from a base station 
(57) , for example, and has a means to transmit a digital signal in the uphill direction 
via a contact button (27), a coupler (15), and the amplifier (4) of the uphill 
direction. Since it will get down from an opposite base station antenna (51) and will 
be connected via the amplifier (3) of a direction, and the amplifier (4) of the uphill 
direction, detection and the transmission circuit concerned (39) have a merit which 
can perform the operation check of the bidirectional relay amplifier concerned 
simultaneously. 

[0013]Fig. 7 is a block diagram showing the embodiment of detection and the 
transmission circuit of this invention (39). 
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It is chosen by BPF (29a) via the contact button (23) of a coupled circuit (14), It 
is amplified by a low noise amplifier (31a), and is changed into an intermediate 
frequency by the oscillator from an office (33), and the mixer (32a), It is chosen 
with an intermediate frequency filter (34), is amplified by an intermediary frequency 
amplifier (35), and is changed into a digital signal by the decoder (36), and a 
reception input level is detected by the detector circuit (37), and is sent to a 
control circuit (9) by the terminal (28a) from a terminal (28b). 

On the other hand, the digital signal sent out towards a base station (57) from a 
control circuit (9), A seal of approval is carried out from the contact button (28a) 
of a coupled circuit (15), and the modulation circuit (38) of a digital signal becomes 
irregular, It is changed into a radio signal by the oscillator from an office (33), 
and the mixer (32b), and is combined with a coupler (6) via a power amplifier (31b), 
BPF (29b) , and a terminal (27). The frequency of the osc i 1 1 at ing c ircui t from an of f i ce 
(33) is set up by the channel designation signal from a control circuit (9). He can 
understand that get down and the amplifier (3) of a direction and the amplifier (4) 
of the uphill direction constitute a part of detector circuit of a digital signal, 
and transmission circuit by this composition. 

[0014] Although it presupposed that it gets down from the detector circuit of a digital 
signal, and connects with the input terminal of the amplifying circuit of a direction 
in the above explanation, it gets down and an effect also with same also connecting 
with one of a direction and the going-up directions or both is acquired, and the same 
effect is acquired even if it provides in the middle of the output terminal of the 
amplifying circuit concerned . Although a branch circuit shall be based on a circulator, 
the same effect is acquired even if it uses an electronic switch, a high Brit circuit, 
or a directional coupler. The same effect is acquired even if it constitutes a control 
circuit from DSP, a microcomputer, logical circuits, or these combination. Although 
an example was shown also about the control procedure, various control procedures 
can be considered by the disregard level or a detection output. Although it got down 
from the amplifying circuit with the uphill direction and being individually provided 
in the direction, all can also be used in common in part. The typical thing is shown 
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about the composition or the function of detection and a transmission circuit of the 
digital signal, other composition or functions can be adopted, and an insertion 
location is not this limitation, either. 
[0015] 

[Effect of the Invent ion] S ince this invention is constituted as mentioned above, it 
can expand the service area of a base station indoors etc. by a simple method, and 
the operation check of a bidirectional relay amplifier of it becomes possible. 
[Brief Description of the Drawings] 

[Fig. I] It is a block diagram showing the embodiment of this invention. 

[ Fig. 2 ] It is a block diagram showing the embodiment of the detector circuit of the 

bidirectional relay amplifier of this invention. 

[Fig. 3] It is a figure showing the example of the synchronized signal of this 
invent ion. 

[ Fig. 4 ] It is a block diagram showing other embodiments of this invention. 
tE LS.-.....I J It i s a block diagram showing other embodiments of this invention. 
[Fig. 6] It is a block diagram showing other embodiments of this invention. 
[Fig. 7] It is a block diagram showing the embodiment of detection and the transmission 
circuit of this invention. 

[Fig. 8] It is a block diagram of the conventional bidirectional relay amplifier. 

[Explanations of letters or numerals] 

1 and 2 Point and crossings, such as a circulator 

3 Get down and it is an amplifying circuit of a direction. 

4 The amplifying circuit of the uphill direction 
5, six detector circuits 

9 Control circuit 

10, 10a, and 10b Bidirectional relay amplifier input terminal 

11, 11a, and lib Bidirectional relay amplifier output terminal 
12 and 13 Control circuit Interface Division 

14, 15 coupled circuits 

16 DESHITARU signal detection circuit 
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The contact button of 21, 22, and 23 coupled circuits (14) 
24a, 24b, and 24c Contact button of a control circuit (9) 
25, 26, and 27 Contact button of a coupled circuit (15) 

28, 28a, 28b, the contact button of a control circuit (9) 
28c and 28d Same as the above 

29, 29a, 29b band pass filter 
30 Point and crossing 

31, 31a, and 31b Low noise amplifier 

32, 32a, and 32b Mixer 

33 A from office 

34 intermediate-frequency filter 

35 intermediary frequency amplifiers 

36 Decoder 

37 Input level detection circuit 

38 Digital modulation circuit 

39 Detection and a transmission circuit 
50 Base station antenna 

51, 51a, and 51b Opposite base station antenna 

52, 52a, and 52b Opposite mobile station antenna 
53 Coaxial cable 

57 Base station 

58 Mobile station 

101, 102, and 103 Time slot of a radio frequency band signal 
104, 105, and 106 Control signal of an amplifying circuit 
[Amendment 2] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] Complete diagram 
[Method of Amendment] Change 
[Proposed Amendment] 
[ Fig. 1 ] 


- 24 - 



- 25 - 




[Written Amendment] 

[Filing date]Heisei 8(1996) January 2 
[Amendment 1] 

[Document to be Amended] Descript ion 
[Item(s) to be Amended]0013 
[Method of Amendment] Change 
[Proposed Amendment] 

[0013] Fig. 7 is a block diagram showing the embodiment of detection and the 
transmission circuit of this invention (39). 

After the digital signal sent out from the base station passes along point and crossing 
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(2), via the contact button (23) of the coupled circuit (14) provided in common and 
(15), and (27), It is chosen by BPF (29a) (29b) similarly provided in common, A 
switching circuit (40) changes and it is changed into an intermediate frequency by 
the oscillator from an office (33), and the mixer (32a), It is chosen with an 
intermediate frequency filter (34), is amplified by an intermediary frequency 
amplifier (35), and is changed into a digital signal by the decoder (36), and a 
reception input level is detected by the detector circuit (37), and is still sent 
to a control circuit (9) by the terminal (28a) from a terminal (28b). 
On the other hand, the digital signal sent out towards a base station (57) from a 
control circuit (9), A seal of approval is carried out from a contact button (28d ) , 
and the modulation circuit (38) of a digital signal becomes irregular, It is changed 
into a radio signal by the oscillator from an office (33), and the mixer (32b), a 
switching circuit (40) changes, and it is chosen by BPF (29a) (29b) provided in common, 
and via a terminal (23) and (27), It is combined with the coupler (14) and (15) 
similarly provided in common, and after passing along point and crossing (2), it is 
amplified by the amplifier (4) of the uphill direction . The frequency of the 
oscillating circuit from an office (33) is set up by the channel designation signal 
from a control circuit (9). He can understand that get down and the amplifier (3) 
of a direction and the amplifier (4) of the uphill direction constitute a part of 
detector circuit of a digital signal, and transmission circuit by this composition. 
It turns out that a coupler (14), (15), and BPF (29a) (29b) are provided in common 
as compared with Fig. 6, and the switching circuit (40) changes. 
[Amendment 2] 

[Document to be Amended] Descript ion 
[Item(s) to be Amended]0014 
[Method of Amendment] Change 
[Proposed Amendment] 

[0014] Although it presupposed that it gets down from the detector circuit of a digital 
signal, and connects with the input terminal of the amplifying circuit of a direction 
in the above explanation, it gets down and an effect also with same also connecting 
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with one of a direction and the going-up directions or both is acquired, and the same 
effect is acquired even if it provides in the middle of the output terminal of the 
amplifying circuit concerned. Although a branch circuit shall be based on a circulator, 
the same effect is acquired even if it uses an electronic switch, a high Brit circuit, 
or a directional coupler. The same effect is acquired even if it constitutes a control 
circuit from DSP, a microcomputer, logical circuits, or these combination. Although 
an example was shown also about the control procedure, various control procedures 
can be considered by the disregard level or a detection output. Although it got down 
from the amplifying circuit with the uphill direction and being individually provided 
in the direction, all can also be used in common in part. The typical thing is shown 
about the composition or the function of detection of a digital signal, or a 
transmission circuit , other composition or functions can be adopted, and combination 
or an insertion location is not this limitation, either. 
[Amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] Exp lanat ions of letters or numerals 
[Method of Amendment] Change 
[Proposed Amendment] 

[Explanations of letters or numerals] 

1 and 2 Point and crossings, such as a circulator 

3 Get down and it is an amplifying circuit of a direction. 

4 The amplifying circuit of the uphill direction 

5 and 6 Detector circuit 
9 Control circuit 

10, 10a, and 10b Bidirectional relay amplifier input terminal 

11, 11a, and lib Bidirectional relay amplifier output terminal 
12 and 13 Control circuit Interface Division 

14 and 15 Coupled circuit 

16 Digital signal detector circuit 

21, 22, and 23 Contact button of a coupled circuit (14) 
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24a, 24b, and 24c Contact button of a control circuit (9) 
25, 26, and 27 Contact button of a coupled circuit (15) 

28, 28a, 28b, the contact button of a control circuit (9) 
28c and 28d Same as the above 

29, 29a, 29b band pass filter 
30 Point and crossing 

31, 31a, and 31b Low noise amplifier 

32, 32a, and 32b Mixer 

33 A from office 

34 Intermediate frequency filter 

35 Intermediary frequency amplifier 

36 Decoder 

37 Input level detection circuit 

38 Digital modulation circuit 

39 Detection and a transmission circuit 

40 Switching circuit 

50 Base station antenna 

51, 51a, and 51b Opposite base station antenna 

52, 52a, and 52b Opposite mobile station antenna 
53 Coaxial cable 

57 Base station 

58 Mobile station 

101, 102, and 103 Time slot of a radio frequency band signal 
104, 105, and 106 Control signal of an amplifying circuit 
[Amendment 4] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended]Fig. 7 
[Method of Amendment] Change 
[Proposed Amendment] 
[Fig. 7] 
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(54) BIDIRECTIONAL RELAY AMPLIFIER 

(S7)Abstraot: 

PROB LEM TO BE SOLVED: To provide a stable bidirectional 
relay amplifier in which oscillation caused by sneak path is 
suppressed in the bidirectional communication using the Same 
frequency. 

SOLUTION: An outgoing amplifier 3 is set to ON and ah incoming 
amplifier 4 is set to OFF. When a base station 57 sends a signal 
• through a control channel, the signal is distributed in an outgoing 
irecttan by a circulator 1, detected by a coupling circuit 14 and 
jVen to a control circuit 9. The control circuit 9 extracts a 
frame synchronizing signal and a time slot signal or the like and 
recovers a synch mizing ignai m > :iot > ultaneous 
transmission reception and controls on/off of amplifier circuits 
3, 4 via interface circuits 1 2. 1 3. On the other hand, when a 
signal from a mobile station 58 is received, the signal is 
distributed by a circulator 2 and sent to the base station via an amplifier 4 and the circulator 1. 
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